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ORALGEN: Some new functionalities of 2003

In the month of February, the Oral Pathogen Sequence (ORALGEN) database server responded to
31,561 requests on the Streptococcus mutans database alone. Many of these requests came from search
engines that are building their databases. However, in this month there were requests from over 150
academic institutions for information on Streptococcus mutans.

The ORALGEN databases are specialized databases funded by the National Institute of Dental
and Craniofacial Research (NIDCR) within the National Institutes of Health, Bethesda, Maryland. The
scope of the project includes molecular information pertaining to oral pathogens, bacterial and viral.
Currently, the databases contain the recently sequenced genomes of Porphyromonas gingivalisand
Streptococcus mutans. Actinobacillus actinomycetemcomitans and Treponema denticola will be added
this year.
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PredPath - Pathway Predictions

Description

PredPath is a biochemical pathway prediction tool that dynamically matches a gene to a pathway in a
particular organism for which annotation is available. The placement of a gene within a pathway is based on
the presence or absence of Enzyme Commission (EC) numbers in a gene record. The EC number is then cross-
referenced in a database that associates EC numbers with functional classes and pathways.

Features
Browse to discover genes that are part of pathways in an organism and pathways.
Annotation Aid - seek out missing genes in predicted pathways.
Search for genes via pathway or find similar genes.

Access
www.oralgen.lanl.gov = Left frame: "Pathway Predictions" under ““Analysis Tools™

Tutorial

Select "Pathway Predictions” tool. In the right frame, select your organism of interest (i.e., Porphyromonas
gingivalis or Streptococcus mutans UA159, serotype C). A listing of the broadest level of functional classes
into which the genes in your organism fall will be displayed:

PredPath - Pathway Prediction Tool

ORALGEN Home . User Manual . About I

WARNING: All predictions are dependent upon the quality/completeness of the organism'’s database annotation. This tool is
dhymatic, so as the annotation is updated, the predictions will be changed accordingly. Be sure that yon are confident in the completeness
of the anvotation before sou put any stock in the prediction results.

I Porphyromonas gingivalis [321 # 1385] EC Humbers
otreptococous mutans TA 1SR, serotype © [375 f 1385] EC Numbers

I INTERMEDIATE METAROLISM AND BIOENERGETICS [251 / 1230] EC Numbers
I INFORMATION PATHWAYS [54 / 133] EC Humbers

I ELECTRON TRANSPORT [11 / 42] EC Numbers

I TRANSMEMERANE TEAMSPORT [6 / 18] EC Numbers

P SIGNAL TRANSDUCTION [ / 33] EC Numbers

I STRUCTURE AND FUNCTION OF THE CELLS [9 / 36] EC Mumbers

The functional classes become more specific the more you explore the classes. Navigate through the
functional classes until you reach your pathway of interest. Use the EC number fraction following the
functional class name ([Number of ECs the current organism has / Number of ECs available in our metabolic
database in the current category]) as a guide.
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PredPath - Pathway Prediction Tool

ORALGEN Home I Uszer kanual I About l

WARNING: All predictions are dependent upon the quality/completeness of the organism's datahase annotation. This tool is
dyrarmic, so as the annotation is updated, the predictions will be changed accordingly. Be sure that you are confident in the completensss
of the anmotation before wou put arer stock in the prediction results.

DPogph:gomonas gitzivalis [321 £ 1385] EC Numbers
Fatteptocoecus ratans TALSY, serotype © [373 7 1385] EC Humbers

I INTEEMEDIATE METAEOLISN AND EIOENERGETICS [251 # 1230] EC Mumbers

P INFOEMATION PATHWATS [54 / 133] EC Humbhers

P ELECTRON TRANSFORT [11 ¢ 42] EC Mumbers

~ TRANSHMEMERAHE TRANSPORT [6 / 18] EC Mumbers

b passive Transport [0 F 0] EC Humbers
¥ Active Transport [5 / 17] EC Numbers
3 Primary Active Transmembrane Transport [1 / 1] EC MNumbers

I» Transport of ions [4 / 9] EC Numbers

P Glutathione Dependent Transport of Awmincacids [1 / &] EC Mumbers

¥ Transport of Proteins and Peptides [1 / 6] EC Numbers

¥ Glutathione Dependent dipeptide Tramsport [1 / 6] EC Numbers

BoF.Bod EEGGS Genomelet ExPady
Z2.3.2.4 EEGGE Genomellet ExPady
3.4.13.6 EEGGS GenomelNet ExPaly
8o EEGGS GenomeNet ExPis+wy
6.3.2.2 EEGGE Genomellet ExPady

SMu0z42 | gcl ) glutamate--cysteine ligase (gamma ECH)

6.3.2.3 EEGGS GenomeNet ExPis+wy

Prediction Data
6 EC Mumbers in Pathway
1 EC Mumher is present
24 Occurences in other pathways
6.3.2.2 [Glutathione Dependent Hydroxyproline Transport

EC Presence Score: 0.16
Weighted EC Presemce Score: . (00

In the example above, the most general functional class chosen was “TRANSMEMBRANE TRANSPORT”. The
functional classes that follow become more specific (Active Transport =» Transport of Proteins and Peptides
=>» Glutathione Dependent dipeptide Transport). Of the 18 possible EC numbers in our metabolic database for
the TRANSMEMBRANE TRANSPORT functional class, 6 are referenced in at least one gene record. As you move
down the functional class hierarchy, you will come to the most specific functional class 'Glutathione

LA-UR-03-1710



Dependent dipeptide Transport'. The 6 EC numbers that represent this functional class are located under this
class heading. The one that is represented in our genome of interest (S. mutans) is near the bottom (6.3.2.2)
of this list. The EC numbers are listed in numerical order. Clicking on KEGGS, GenomeNet, or ExPASy will
bring you to the respective site where you can get more information on this step in the pathway or view a
pathway in its entirety. When you reach a pathway, you will be provided with links to EC information in other
metabolic databases and links to genes in the current organism to help you find annotation evidence to
support the prediction of the pathway's presence.

The prediction output also tells you how many EC Numbers in the current pathway are used in other
pathways. Near the bottom of the display are the “EC Presence score” and the “Weighted EC Presence
Score”. The fraction provided in the "EC Presence Score" is the number of EC numbers present in the organism
for that pathway and the "Weighted EC Presence Score" is the same ratio weighted by two factors: the
number of genes with the same EC number and the number of occurrences of an EC number in other
pathways. We have adapted the scoring mechanism used by Karp (1999) for our "Weighted EC Presence
Score". In this example, you might expect that SMu0242 is not involved in 'Glutathione Dependent dipeptide
Transport' because it has an EC presence score of 0.16.

WARNING: All predictions are dependent upon the quality/completeness of the annotation. This tool is
dynamic, so as the annotation is updated, the predictions will change accordingly.

Reference

Karp, P., et al. 1999. Integrated pathway-genome databases and their role in drug discovery. Trends
Biotechnol. 17(7):275-81.
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Repeats
Description

A new table is available for storing information related to repeats. Repeats refer to repetitive segments of
DNA. There are various types of repeats (Tandem, Direct, Inverted, IS element). Currently, tandem repeats
have been annotated in the ORALGEN database. The tandem repeats were obtained using Tandem Repeat
Finder (TRF, http://c3.biomath.mssm.edu/trf.submit.options.html). Direct and inverted repeats were

located using REPuter (http://www.genomes.de/).

Features

Organization and placement of repeats can be viewed underneath the gene map within each gene
record or on the ‘Gene Image Map”’ as black bars (as seen below). The repeat records are accessible by

clicking on the black bars.

I5Psh  ISPsS
K S o

K K

PGOSSE . [SP=1 I5P=1
|

natF natA

A user-defined search of the repeat table will retrieve and display repeat information according to a

user’s query:

Porphyromonas gingivalis Repeat Records Search

Sequence Database Adwvanced Search

I Horme I

flnids, influenza, and endswithiln.

Search modes are not case sensittve, however white space characters do count! To search for all terrs that contain a ghven substring,
pleaze use the wildeard search mode. Exaraple: if the terrn iz flu and wou use the wildeard search mode, & mateh will be made on

Search Fiell [Repeat Type =l
R T =
Search Mode IWiIdu:ard "I
K IK l .
Result: thiA ycaH SPRA tla tla HtrD htrE

Repeat ID: 276

DHA Molecule Hame:
1

Repeat Hame:
tants

Repeat Type:
tandem

Copy Humber:
4,95

Comment :
length 41, copy # 4.95.

Consensus:
GACLATCGCGTCCTGCATCGTGCAGGAAGCARGAATCAGTT

Repeat Unit Coordinates:
ID Start Stop

594093 634133

694134 694174

694175 694215

694216 634256

524257 694295

htri

A predefined database search of the repeat table will retrieve all information

for all repeats. This can

be accessed in the right frame after an organism is chosen. Here is an excerpt from the repeat table:
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Repeat Table for Perphyromonas gingivalis
Re])eat Repeat Copy 2 e Taf<T A 3
. Location Length | Gene & Intergenic Id(s) Definitions-Comments
I3 element | 500 | 3089333101309 PGO245 , IGRO210, [GRO211, PGOTTS , IGROGE0, IGROGEL, PGL1ES | [GRI01T, [IGRI01E, | I3Pg2 (PGISZ) transposase

DATE45,929051 PG1522 , [GR1299, [GR1300, PO1905 , IGR1635, IGR1636 I3P gl (POISY) transposase
1430046,1432152 I3Pg2 (PGIZY) transposase
1851180,1832386 I3P gl (POISY) transposase
2283295,2284501 I3Pg2 (POIZY) transposase

I5Pgs I3 element | 400 | 230914,231983 PGOLTE, IGRO148, [GRO149, PGO256 , IGR0198, IGR0199, PGOT1E , [GROA0G, [IGROG0T, | I3Pg5 (I51935) transposase
203039,205008 BG1115, [GRODSS, [GROASE I3Pg3 (IZ195) transposase
851832853001 [3Fg3 (I3195) transposase
1330812,1340821 I8P g3 (13195 transposase

tanl tandem 433 | 206745206757 |3 PGOLET hypothetical protein

tand tandem 400 | S69E98,569909 |3 PG0479 CTP synthetase (JTF

armmornia ligase)
tan7l tandem 219 | 1237619,1237708 |41 IGR0EE5
tan72 tandem 297 | 1237710,1237831 |41 IGR0ZR5
Access

www.oralgen.lanl.gov = Left frame: Analysis = "Tandem Repeat Search"

www.oralgen.lanl.gov = Left frame: Your favorite organism =» Right frame: "Gene Image Map"
www.oralgen.lanl.gov =» Left frame: Your favorite organism =» Right frame: "Repeat Search" under “User
Defined Database Searches”

www.oralgen.lanl.gov =» Left frame: Your favorite organism =» Right frame: "Repeat Table" under
"Predefined Database Searches"
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Sequence Viewer
Description
Enables a user to extract flanking sequence 5” and 3’ of a gene nucleotide sequence.

Features
Useful for primer design.
Useful for extracting upstream and downstream sequences that might be used in an analysis of
regulatory regions (promoters, activator and repressor binding sites, stem loop structures, etc.).
Circular-sequence friendly.
Genomic coordinate display - displays the real coordinates of the gene relative to the genome.
Output can be customized (number of characters per line, flanking sequence lengths, coordinate
display).

Access
From within a gene record = "Sequence Viewer" under “Gene Nucleotide Sequence” field

Tutorial

Select your organism of interest and search for a gene record using the basic, intermediate or advanced
search. Within the gene record, at the field "Gene Nucleotide Sequence”, there will be a link called
"Sequence Viewer".

Clicking on this link will bring you to a page that looks like this:

Porphyromonas gingivalis

Gene Flanking Sequence Viewer

This view iz based on a particular gene which is displayed with some associated information shove the sequence. Vo ray add on Enter numbers into the "Start Flank
"Flarking sequence” either upstreara (Start Flank Size) or downstreara (Stop Flank Size). You may specifi the raraber of sequence an " f oA s
characters per line and choose whether or not you want coordinates displasred to the right, left, or both left and right of the sequence. Size" and StOp Flank Size V_VI ndows
The sequence displayed is the sense strand relative to the gene the viewer is displaying, In reading the conrdinates, note that thereis [ €O reflect how many nucleotides you

1o zero coordinate and that the genomic sequence is assurmed to be circular. wish to view up- and downstream of
your gene. In this case, the number
_ 50 was chosen for both. Also, enter
StartFlankSae: [50 the number of nucleotides you wish
Stap Flank Size: |5E| to view per line ("Characters per
Chagacters per line: |su— line"). In this case, the number 50

was entered. You may also choose to

Show Coordinates on: Lefl: ¥ Right: ¥ "Show Coordinates on" the left,

_ right, both or neither sides of the
Mlﬂl resulting sequence.
Gota ID- I After cI_|ck|ng on "Submit", the gene
Strand: Reverse Compliment nucleotide sequence flanked by 50
Gene Start: 254843 nucleotides at each end will be
Gene Stop: 234535 presented. The coordinates displayed
Gene Length: 309 represent those of the gene and

R flanking sequence relative to the
genome. You can see there are 50

nucleotides per line and coordinates
are on each side (left and right).

254893 COTALAGAGAGATTGALAARATACAAGAATALATALLACAGCIGACAAGAL 254544
254543 ATGAGTAGTALAGCATGTAGATGCCCCGTATGTFFAGTAGCALCTGTCGE 254794
254793 AAAGCCCAARAGAAGCTTTGGCAGTAAGCTAGCFLGCAATACATTRARAL 254744
254743 AAGGAAAAGGAGCGGCTATAGGGGCTGCTATAGFALGTGTAATTCCGGLT 254694
254693 CTTGGGACAATCACGGGAGGRAATTGCAGGTGCAGCAGTAGRATCTTTGAT 254644
254643 TGGAGAAARLGCAAATGAARATATC GACAACTTTGCTGACAATTTITICC 254534
254593 AGGACACTGAGTTTGAATTTCAATGCARAAGTTFTTCTCATALGTFACA 254544
204543 AGAAAATACTAGGATAGGCAATCCTTTCCTTTATATAALGAGCTGATATA 254494
254493 TCCTTTTCT 254455
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Primer3 - Primer design

Description

Primer3 is an algorithm used for the design of primers or oligonucleotides (i.e., for sequencing, PCR,
hybridization, etc).

Features
Integrated with sequence viewer - click “Pick Primers”.
Automatic entry of sequence with information on definition line including relative gene coordinates and
length.
Automatic entry of the relative start coordinate of your target sequence.
Dynamic link to MIT’s current Primer3 application.

Access
From Sequence Viewer = Click “Pick Primers”

Tutorial

After selecting your organism and gene of interest, click on "Sequence Viewer" at the "Gene Nucleotide
Sequence" field. This will bring you to the Sequence Viewer. If you wish to just use your gene nucleotide
sequence as the template for primer selection, click on "Pick Primers". However, if you wish to include
flanking sequence in your template for primer selection, choose the size of the flanking sequence and click
"Submit". Then click "Pick Primers".

Clicking on "Pick Primers" will bring you the Primer3 interface and looks like this:

Primer3 Analysis of Sequence Containing PG0850

Primer3 Home

Primer3 disclaimer source code

pick primers from a DNA sequence (see e ) cautions old interface

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA
format ok. Please N-out undesirable sequence (vector, ALUs, LINEs, etc.) or use a Mispriming Library (repeat library):

[NONE !

>PE0E50 GENCOME COORDINATE: 1010334 RELATIVE GENE COORDINATE: 51 GENE LENGTH: 504 2
TCGACARCCTCCTGAGTGCTGUCGAATACGARANACTGATAGCTCAATANMTECAGCCTTTGETAAGCATCATCATGGGTAGTACTTCC
GATCTGCCCATTATGEAGAAAGCCECCARRANTGCTCGATGARAATGCAGATTCCATTCGAGATGTTGGCECTTTCGGCTCATCGTACTCO
GGUTGAAGTAGAGACTTTTGCACACGAGGCCAGAGCTCGUGGTATCAAGGTARTTATCGUTGCTGCCGETATGEGCAGCTCATTTG TG TG
GCGTAATTGCTTCCATGACGTCTATTCCGGTAATAGGE TG TACCCATCARTGCCACTCTTGACGEAATGEATGCTCTGTTAGCCATCGETT
CARATGCCTCCGEGGATCCCCGTTGCTAC TG TGGGEATCAATGCTGCCCAGAATGCAGCACTTTTGGCOGTCCAGATGATGECTACCGE

-
« | 3

# Pick left primer or use left primer " Pick hybridization probe (internal ~ Pick right primer or use right primer
below. oligo) or use oligo below. below (5'->3' on opposite strand).
Pick Primers | Reset Form |
For general primer selection, choose among the three checkboxes labeled "Pick left primer...", "Pick

hybridization probe...", and "Pick right primer...". For more selective primer design, you would enter
parameters (template targeting, conditions, weighting of primers and primer pairs) in those specific sections.

Reference

The development of Primer3 and the Primer3 web site was funded by the Howard Hughes Medical Institute
and the National Institutes of Health, National Human Genome Research Institute, under grants RO1-HG00257
(to David C. Page) and P50-HG00098 (to Eric S. Lander).
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FTP Site
Description

The FTP site is a permanent site that allows downloads of software, MySQL database data dumps and PERL

modules. The site is updated regularly and the URL is stable.

Contents

Data - currently available
MySQL Database Dumps
Software - soon to be available

Access

Left frame: FTP downloads (ftp://bpublic.lanl.gov/compbio/data/oralgen/)

LA-UR-03-1710
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Up to higher level directory
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Pre-run PSI-BLAST

Description

PSI-BLAST is pre-run on all gene sequences in our database. The top 10 results are displayed when the e-value
is below le-5. The entire PSI-BLAST result can also be displayed. This feature is useful because it saves time
by avoiding a manual PSI-BLAST, bypassing the PSI-BLAST waiting period. The field is updated monthly using
the nr database at GenBank.

Features
Either one or multiple PSI-BLAST hits can be selected and a multiple sequence alignment using ClustalW
can be performed. The alignment includes the query sequence.
Amino acid sequences can also be retrieved for the selected BLAST hits.

Access
Left frame: Your favorite organisms =» Search (Basic, Intermediate, Advanced) = “Top Blast Hits” field
within a gene record

Tutorial

After retrieving a gene record of interest, go to the area of the page listing the "Top Blast Hits" field. Under
this heading will appear up to 10 BLAST hits to the gene of interest from the nr database. It would look like
this:

Top Blast Hits: TUpdated monthly

Click here to wiew the entire PsiBlast results.

W qil231356865 k| 2P 00117616.1] (NZ_AARE0DLOO0037) hypothetical pro... 723 0.0
¥ qi| 22965852 |gh |ZF_000164354.1| (NZ AMLGOLO00017) hypothetical pro... 655 0.0
i qi|15965455 |ref [NP_555541.1] (NC_003047) CONSERVED HYPOTHETICAL ... &76 0.0
W oil2220803% | ref |NP_681280.1] (NC_004113) ABC transporter subunit... 674 0.0
M gill15689127 | ref |NP_354808.1] (NC_003062) AGR C_3348p [Agrobacter... 682 0.0
[T gill7935714|ref|NP_532504.1] (NC_003304) ABC transporter subunit... 662 0.0
[T gilll467362|ref |NP_043219.1] [(NC_001675) ABC transporter [Cyanop... 669 0.0
M gill6331744|ref |NP_442472.1| (NC_000911) ABC transporter subunit... £82 0.0
r qi|17958Y325 |ref [NP_5399353.1] (NC_003317) ABC TRANSFORTER-AZ30CIA... B68 0.0
[T oil235016815|ref |NP_697942.1] (NC_004310) conserwed hypothetical ... 665 0.0

Extract A4 Sequences kultiple Alignment | Hesetl
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Clicking on *“here” will display the entire PSI-BLAST result. Clicking on any of the hyper-linked records will
bring you to that record in GenBank. The button "Extract AA Sequences"” will return the FASTA-formatted
amino acid sequence of records selected, as illustrated here:

Fasta Sequence(s)

A Sequence

Number of Sequences Extracted: 4

>ZP_00117618 hypothetical protein [Cyteophaga hutchinseniil].
MSDENKILEEITSSEYKWGFVTDIDNDSLPKGLNEDTYRY I SAKKNE PEWLLEWRLDAFR
KWLKMEEPTWENVEYPKIDFQDIIYYSAPKFRVTLNSLDEIDPELRATFEKLGISLDEQK
RMTGYAVDAVIDSYSITTTFKGKLSELGIIFCEMSEAY QEHPELVREKYLGSVVEPVTDNYY
ARALNSAVFSDGSFCYIPKGVRSPMELSTYFRINARANTGQFERTLLIADEGAYYSYLEGCT
APVRDENQLHARVVELVAMEKAEIKYSTVQNWY PGDKNGKGGIYNFVTKRGICAGDYRKT
SWTQVETGSAYTWKYPSCILKGDHSIGEF Y SYAVTNNYQQADTGTKMIHIGKNTKSRIVS
KGISAGHSHNS YRGLVKVMKRAEGARNYSQCDSLLMGDQCGAHTE PYIEVENNTSTVEHE
ATTSKIGEDQIFYCNQRGIDTERKAVALIVNGYCKEVLNQLPMEFAVEAQKLLATSLEGSV
G

>ZP_00016434 hypothetical protein [Rhodospirillum rubrum].
MEETAMVATQNTVDTVREATEAYKYGEVTDIAVDIAPKGLNEDIVRLI SAKKGE PEWMLE
WRLKAFRHWLTLTE PDWAKYSYPPIDYQDVHYYRAPKLSEGPKSLDEVDPELLETYRKLG
IPLKEQELLAGYVAVDAVEDSVSVATTYKKKLGQMGVIFCSISEATIREHPELVRKYLGSY
VPYSDNYFATLNCAVETDGSFVYVPEKGLRCPMELSTYFRINERNTGQFERTLIVCDDGAY
VSYLEGCTAPQRDENQLHAAVVELVALDDAQIKY STVQNWY PGDKNGKGGIFNFVTKRGA
CRGKNSKISWTQVETGEAVTWKYPSCILQGDNSMGEF Y SVAITNNAQQADTGTKMIHIGR
NTRSRIISKGIAAGRSDOQTYRGLVRMLEKAEGARNE TQCDSLLIGDRCGAHTVEYIESRN
PTARVEHEATTSRIGDDQLFYCLORGIAEEDAVALIVNGF CKEVLQTLPMEFAVERAQRKLY
SISLEGSVG

>NP_385841 CONSERVED HYPOTHETICAL PROTEIN [Sinorhizobium meliloti].
MPAVQETIDQVRQIDVDQYKYGFETTIEMDLAPKGLSEDIIRLISSKKNE PEWMLEWRLE

AYRRWQTMEE PTHWARVRYPEIDFNDIHY YARPKGTTGPRSLDEYDPELLEVYEKLGIPLE
EQEILAGYEKSKIAVDAVFDSVSVVTTFREELKKAGVIFMS I SEAMREHPDLYRKYLGTV
VEQSDNEYATLNSAVE TDGSEVYVEPKGVRCPMELSTYFRINEKNTGQFERTLI IADEGAY
VSYLEGCTAPQRDENQLHAAVVELIALDDAEIKYSTVQONWY PGDKQGRGGIYNEFVTKRGD
CRGKNSKISWTQVETGSAITWKYPSCILRGDGSRGEFYSTAVSNGHRQIDSGTEKMIHLGK
NTSSRIISKGIRARGVSENTYRGQVSAHRKAENARNF TQCDSLLIGDRCGARHTVPYIERKN
STRQFEHEATTSKISEDQLFYCLQRGIPEEAATALIVNGFYKEVIQELPMEFAVEAQKLT

GIBLEGSVGE

>NP_681280 ABC transporter subunit [Thermosynechecoccus elongatus BP-1].
MSATYQSLVNQPYKYGFVTPIETETIPKGLNEDIIRLI SAKKNEPEFMLEFRLRAYR QWL
KMSEPQWPRVSYPPINYQDIVYYSAPKQKEKLKSLDEVDEYLLETFERKLGIPLIEQKRLT
NVAVDAIFDSVSVATTFREELAKQGITIFCSISEALODYPELVQRYLGSVVPIGDNE YARL
NSRAVFSDGSFVYVPKNTRCPMELSTYFRINNGESGQFERTLITADAGSYVSYLEGCTAPM
FDTNQLHAAVVELVALDNAE IKYSTVQNWYAGDENGKGGIYNEFY TKRGLCLGRNSKISWT
QVETGSAITWEYPSCVLYGDNSVGEF Y SWVALTNHY QQADTGTKMIHIGKNTRSRIVEKGT
SAGHSQNSYRGLVKIGPKATGARNYSQCDSMLIGDTAARNTF PYTQVQNPTAQVEHEARST
SKIGEDQLFYFAQRGISAEDAVSMMISGFCRDVFNQLPMEFAVEADRLLSLKLEGSVG

If you choose to do a multiple sequence alignment, select the BLAST hits of interest and click "Multiple
Alignment". This will bring you to the ClustalW site (shown below).

Multiple Sequence Alignment (ClustalW)

# ch.EMBnet.org

Clustalw

Valid format for input is: FASTA(Pearson)
max number of sequences = 30
max total length of sequences = 10000

Help page
Scoring matrse ;| Blosum 'I
Opening gap penalty : |10 Eztending gap penalty :|0.05
End gap penalty : |10 Separation gap penalty : 0.05
Output format ;| Clustal - Cutput order IInput 'I
»>>PGOZ32 -

MOENNNILDEVTGSEYEYGFVTIDIETETIGRGLSEDTVELISAEKEEPEW
>ZP 00117618
MSDSNKILEEITSSEYKUGFVTDIDNDSLPKGLNEDTVRYISﬁKKNEPEU-_
KWLEMEEPTWPNVEYFEIDFQDIITYSAFEPKVTLNSLDEIDFELRATFE
Input SEQUENCES. | PN TGV AVDAVIDSVS ITTTFKGKLSELGI IFCSHSEAVQEHPELVREYLG
(see ahove for valid formats) | 3 4142 swFSDGSFCYIPKGVRSPMELS TYFRINAANTGOFERTLL IADEG
APVRDENQLEAAVVELVANEKAEIEYS TWONWYPGDENGEGGIYHNFVTER
SWTOVETGSAVTVEYPSCILKGDHSIGEF ¥SVAVTHNN Y QQAD TGTEMIHI
KGI5AGHSHNS TRGLVEVIERAEGARNYSQCD SLLNGDOCGARTFEYIEY

K _>l_I
Run Clustal W
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Enter your parameters and click "Run ClustalW". A multiple sequence alignment will then be performed using

ClustalW. Choose "clustalw (aln)" from the ClustalW results page to view the alignment:

LA-UR-03-1710

CLUSTAL W (1.74) multiple sequence alignnent

>>P@0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>P@E0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PGE0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PGE0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PE0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PG0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PG0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>PG0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

>>P@0232
ZP_00117618
ZP_00016434
NP_385841
NP_681280

-------- MQENNNI LDEVTGSEYKYGFVTDI ETETI GRGLSEDTVRLI SAKKEEPEW. L
-------- MBDSNKI LEEI TSSEYKWGFVTDI DNDSLPKGLNEDTVRYl SAKKNEPEW. L
MKETAMVATONTVDTVREA- TEAYKYGFVTDI AVDI APKGLNEDI VRLI SAKKGEPEWWL
----- MPAVQETI DQVRQ DVDQYKYGFETTI EMDLAPKGLSEDI | RLI SSKKNEPEWWL
----------- NBATVQSLVNQPYKYG:VTPI ETETI PKGLNEDI | RLI SAKKNEPEFM.

Kkokk K x o - SEE Kk ok Kk Kk KAk ok

EFRLNAYRHW.SMKEPDWAHLNI PPI DYQDI | YYAAPKKKKGPKSL DEVDPEL LKTFDKL
EVRL DAFRKWLKMEEPTWPNVKYPKI DFQDI | YYSAPKPKVTLNSL DEI DPELRATFEKL
EVRLKAFRHW. TL TEPDWAKVSYPPI DYQDVHYYAAPKL SEGPKSL DEVDPEL LETYAKL
EVRLEAYRRWQTMEEPTWARVRYPKI DFNDI HY YAAPKGT TGPKSL DEVDPEL LKVYEKL
EFRLRAYRQAL KNSEPQ/\PRVSYPPI NYQDI VYYSAPKQKEKLKSL DEVDPVLLETF EKL

Kekx kekek . kk ox - Kok Kk ARk T

G PLEEQKI LSGM - - - - AVDAVMDSVSVKTTFKEKLAEKG | FCSFSEAVKDFPDL VKK
G SLDEQKRMTGV- - - - - AVDAVI DSVS| TTTFKGKLSELG | FCSMSEAVQEHPEL VRK
G PLKEQELLAGV- - - - VAVDAVFDSVSVATTYKKKL GOMGVI FCSI SEAI REHPELVRK
G PLKEQEI LAGVEKSKI AVDAVFDSVSWTTFKEELKKAGVI FMSI SEAMREHPDLVRK
€] PLSEQ(RLTNV ----- AVDAI FDSVSVATTFREELAKQG | FCSI SEALQDYPELVQ(

*h ok kke - Kkkk e o kkkks Kkes ok ke kk K kkKkero ke kKK

YLGTVVSSKDNFFAALNSAVFSDGSFVYI PKGVRCPMVEL STYFRI NAANTGQFERTLI VA
YLGSVVPVTDNYYAALNSAVFSDGSFCYI PKGVRSPMVELSTYFRI NAANTGQFERTLLI A
YLGSVVPYSDNYFATLNCAVFTDGSFVYVPKGLRCPMVEL STYFRI NERNTGQFERTLI VC
YLGTVWPQSDNFYATLNSAVFTDGSFVYVPKGVRCPMVELSTYFRI NEKNTGQFERTLI | A
YLGSVVPI GDNFYAALNSAVFSDGSFVYVPKNTRCPMEL STYFRI NNGESGQFERTLI | A

*okk e ok Kk ke kk kkkekkkk ke kk Kk kkkkkkkkkkk .- kkkkkkok. .

DEDSYVSYLEGCTAPQRDENQLHAAI VEI | AETNAEVKYSTVQNWPGDKEGKGA YNFV
DEGAYVSYL EGCTAPVRDENQL HAAVWEL VAVEKAEI KYSTVQNWYPGDKNGKGGE YNFV
DDGAYVSYL EGCTAPQRDENQL HAAVVEL VAL DDAQI KYSTVONWYPGDKNGKGGE FNFV
DEGAYVSYLEGCTAPQRDENQLHAAVVEL | ALDDAEI KYSTVQNWYPGDKQGKGE YNFV
DAGSYVSYLEGCTAPMFDTNQL HAAVWEL VAL DNAEI KYSTVQNWYAGDENGKGG YNFV

Kk ockkkkkkkkkkk K kkkkkke kko -k Kok kkkkkkkhk Koke - kkkkko kk ok

TKRGVCKGDNSKI SWIQVETGSAI TVKYPSCVLRGDNSI AEFYSVAVTNNFQQADTGTKM
TKRG CAGDYAKI SWTQVETGSAVTVKYPSCI LKGDHSI GEFYSVAVTNNYQQADTGTKM
TKRGACRGKNSKI SWIQVETGSAVTVKYPSCI LQGDNSMGEFYSVAI TNNAQQADTGTKM
TKRGDCRGKNSKI SWIQVETGSAI TWKYPSCI LRGDGSRGEF YSI AVSNGHQQ DSGTKM
TKRGLCLGRNSKI SWTQVETGSAI TWKYPSCVLVGDNSVGEFYSVAL TNHYQQADTGTKM

Khkkk ok ks okkkkkkkkkkkkokkkkkkko ok kk k  kkkkeo ke ok kk ke okkkx

I HLGKNTRSRI VSKG SAGSSONSYRGLVKI SKNAVNARNHSQCDSL L L SDHCGAHTYPY
I H GKNTKSRI VSKG SAGHSHNSYRGL VKVIVKRAEGARNY SQCDSL L MGDQCGAHTFPY
I H GRNTRSRI | SKG AAGRSDQT YRGLVRM. PKAEGARNFTQCDSL LI GDRCGAHTVPY
| HLGKNTSSRI | SKG AAGVSENT YRGQVSAHRKAENARNFTQCDSL LI GDRCGAHTVPY
I H GKNTRSRI VSKG SAGHSQNSYRGL VKI GPKATGARNYSQCDSMLI GDTAAANTFPY

Kok ke kk KKk kkkke KKk k.o kKK K ko kkk s kkkke ke ok Kk kK

ADVQONDTAI | EHEATTSKI SEEQN FYCNQRG GTEEAVGLI VNGYAKEVMNKL L MEFAVE
| EVENNTSTVEHEATTSKI GEDQ FYCNQRG DTEKAVALI VNGYCKEVLNQLPVEFAVE
| ESRNPTAKVEHEATTSRI GDDQLFYCLQRG AEEDAVAL | VNGFCKEVLQTLPMEFAVE
| EAKNSTAQFEHEATTSKI SEDQLFYCLQRG PEEAAI ALI VNGFVKEVI QELPMEFAVE
I Q\/Q\IPTAQ\/EHEASTSKI GEDQLFYFAQRG SAEDAVSNM SGFCRD\/FNQ_PNEFAVE

Akkkekk ok ks kk kKKK Kk ke - ek kkkkkk

AQKLLSI SLEGSVG
AQKLLAI SLEGSVG
AQKLVSI SLEGSVG
AQKLI G SLEGSVG
ADRL LSLKLEGSVG

Koeooke . kkkkkk
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